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(54) Tide: CONNECTING ELEMENT 

(57) Abstract 

The invention relates to a port assembly 
intended for being secured to the wall membrane of 
an infusion fluid bag, the assembly having a base 
section (1) securable to the wall membrane; an 
administration port (2) and a medicament-adding 
port (3), which adjoin the base section; and a 
fold (4) of the base section, which divides the 
base section into two halves and allows the halves 
to fold against each other. When secured to an 
infusion fluid bag; the- port assembly will follow- 
the flattening shape of the emptying bag, and the 
bag wilt empty to maximal completion. 
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CONNECTING ELEMENT 



The invention relates to a port assembly element suitable for an infusion 
fluid container. The invention relates in particular to a port assembly suitable for a 
plastic infusion fluid bag, through which port fluids can be withdrawn from the bag 
or introduced into it. 

Infusion fluids such as blood, blood substitutes, dextran solutions, 
electrolyte solutions and various nutrient solutions are administered intravenously 
into a patient. Such treatment constitutes an essential part of the daily care of medi- 
cal patients. In general, the fluids are administered intravenously from a dosing 
system in which the fluid container is suspended above the patient and the fluid 
flows through an administration set into the patient's vein. By an administration set 
is meant a tube between the fluid container and the patient, the tube being 
equipped with a cannula inserted into the fluid container, and often also with a drip 
chamber, a closing valve, and a catheter needle leading into the patient. 

Often there is need to administer into a patient also medicaments such as 
antibiotics, cancer drugs, analgesics, etc., intravenously. In such a case it is 
preferable to introduce the medicaments into the infusion fluid container and mix 
them well with the infusion fluid, for example, by shaking the container, whereafter 
the dosing of the thoroughly mixed contents of the container to the patient is begun. 

One advantageous package form for infusion fluid is a plastic bag. Usually 
there is linked to such a bag a filling tube, a withdrawing tube, and additionally a 
separate element intended for the adding of medicaments. In order to maintain the 
sterility of the contents of the infusion fluid bag it is indispensable that these 
throughput points for fluids have ports through which fluid can be introduced into 
the bag or withdrawn from it without the risk of contamination of the contents of the 
bag. Elements which contain one or more such ports are called below port 
assembly elements or more briefly port assemblies. 

A number of port assemblies for infusion fluid bags have been disclosed in 
the patent literature. Finnish patent Fl 64780 describes a package made of plastic 
membrane and equipped with a port assembly, for use in nursing. The package is 
prepared from a tubular membrane, the ends of which are closed by transverse 
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seams. Within the seams there are fitted two tubes, one at each end. One tube is 
intended as the filling tube and the other as the withdrawing tube. In the middle of 
the side portion of the plastic bag there is secured a separate port assembly 
through which the purpose is to mix in, for example, medicaments to be adminis- 
tered in connection with the use of an infusion fluid. 



Finnish Patent Fl 67482 describes a package made of plastic membrane, 
e.g. an infusion fluid bag, which is also a tubular membrane the ends of which are 
closed by transverse seams, and within which seams there are fitted two tubes in 
the same manner as in patent Fl 64780. However, this bag is not equipped with a 
separate port assembly, to be placed in the middle of a side, for the adding of 
medicaments; this describes an assembly to be linked to either one of the tubular 
parts. For example, the filling tube of the bag can, after the filling, be used for 
forming a port assembly, thereby reducing the number of port assemblies required. 

In the patent publication WO 90/06262 a port assembly has been described 
which comprises a base, an administration port and a medicament-adding port . 
The port assembly is secured to the wall membrane. This kind of port assembly has 
a disadvantage that the assembly can hinder the complete emptying of the bag, 
particularly if the port assembly is bulky. 

* 

The present invention provides a port assembly having a port for 
administration and a port for adding a medicament, and which assembly is meant to 
be secured to the membrane wall of the infusion fluid bag. The port assemby 
according to the invention allows the infusion fluid bag to empty to maximal 
completion. 

The present invention relates to a port assembly intended for being secured 
to the wall membrane of an infusion fluid bag, the port assembly comprising a base 
section (1) to be secured to the wall membrane, an administration port (2) and a 
medicament-adding port (3), both of which adjoin the base section, and a fold (4) of 
the base section which divides the base section into two halves so that the 
administration port and the medicament-adding port each adjoins a different half of 
the base and which allows the halves to fold against each other. 

Preferably the administration port and the medicament-adding port are at 
the top end protected with a closure element, such as a closure cap which can be 
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removed by twisting. 



Preferably the medicament-adding port is equipped with a self-closing 
sealing piece through which an injection needle is pushed when medicaments are 
added into the infusion fluid container. 



Preferably the fold of the base section is a groove made by thinning the 
base material. 

According to the invention, the base section of the port assembly folds 
passively owing to the fold. Thus the base section becomes divided into two halves 
which can fold against each other. 

r 

The securing position of the port assembly to the membrane wall of the 
infusion fluid bag is selected so that the fold (4) and the bottom fold of the empty 
bag are in register. Thus, as the bag empties the halves of the port assembly turn 
together with the walls of the flattening bag. When the bag has completely emptied 
the halves are on the opposite sides of the flattened bag. 

As the halves of the port assembly follow the flattening shape of the 
emptying bag, the bag will empty to maximal completion, since the bag walls will be 
able to press completely against each other without being hindered by the port 
assembly. This ensures that the patient will receive the intended quantity of the 
infusion fluid and any medicament possibly added to it. The folding halves of the 
base at the same time form a shield preventing the membrane material of the bag 
on the opposite side of the bag from being pierced when an administration cannula 
is inserted via the administration port or when medicaments are added by means of 
an injection needle via the medicament-adding port. 

The port assembly according to the invention has at least two ports on the 
same base so that there are separate ports for the administration set and for the 
adding of medicaments. Thus the medicament-adding port can be used without 
hindrance even if the infusion fluid bag is already suspended from the rack, with the 
administration set linked to it. The port assembly according to the invention is 
secured to the outer surface of an infusion fluid bag, and thus the bag's inner 
surface which comes into contact with the infusion fluid will remain intact. This has a 
favorable effect on the stability of the infusion fluid in the bag. 
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An administration port according to the invention is suitable for receiving 
means for administering the fluid contained in the bag, via an administration set, 
into the patient. Such a member is most commonly the cannula of a fluid 
administration set. 



The medicament-adding port according to the invention is suitable for 
receiving means for adding medicaments, usually medicament solutions, to the fluid 
contained in the bag. Such a member is most commonly an injection needle. 

The administration port generally used in the port assembly according to 
the invention is preferably a cylindrical or tubular element the lower end of which 
adjoins the base of the port assembly, defining a channel which is in direct contact 
with the wall of the infusion fluid bag. The upper end of the channel of the 
administration port is preferably closed with a closure element by using a hermetic 
joint, thus ensuring the sterility of the administration port. The closure element is 
removed before the use of the port, and it may be any system known in the art, such 
as a detachable closure cap, a tear-off strip, etc. The closure element is preferably a 
closure cap which can be removed by twisting. The diameter of the administration 
port is selected so that the channel is suitable for the cannulas of commercial fluid 
administration sets. The fastness of the cannula in the channel of the administration 
port can be ensured, for example, by means of friction by making the channel 
slightly conical, i.e. upwardly converging, or by equipping the inner surface of the 
cylinder with sealing rings or friction surfaces. 

The medicament-adding port used in the invention is preferably a 
cylindrical or tubular element the lower end of which adjoins the base section, thus 
defining a channel which is in direct contact with the wall of the infusion fluid bag. 
The upper end of the channel of the medicament-adding port is preferably closed 
with a closure element by using a hermetic joint, thus ensuring the sterility of the 
medicament-adding port. The closure element is removed before the use of the 
port, and it may be any system known in the art, such as a detachable closure cap, 
a tear-off strip, etc. The closure element is preferably a closure cap which can be 
removed by twisting. The channel of the medicament-adding port is additionally 
equipped with a self-closing sealing piece, through which an injection needle is 
pushed when medicaments are introduced into the infusion fluid container. Since 
the sealing piece of the medicament-adding port is self-closing, it prevents the 
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infusion fluid from leaking from the infusion fluid bag through the medicament- 
adding port after the injection. At the same time it prevents the access of microbes 
into the bag after the injection. The sealing piece is preferably made of natural 
rubber. The sealing piece is preferably fitted at the upper end of the channel of the 
medicament-adding port, in a socket which holds it mechanically in place in the 
channel. 

The administration port and medicament-adding port used in the invention 
can, as is understandable, also be selected from among ports of other types known 
in the art. It is a prerequisite that they can be linked to the base according to the 
invention in such a manner that they will work in the desired manner and will not 
hamper the emptying of the bag. 

The port assembly according to the invention is preferably made from a 
relatively hard plastic, preferably an elastic polypropylene or some other material 
homogenous with the securing region of the bag. The base section is secured to the 
wall membrane of the plastic infusion fluid bag preferably by ultrasound welding. 
For this purpose the inner surface of the base section is equipped with ridges which 
form an area which becomes fused to the membrane of the infusion fluid bag by 
ultrasound welding. The base section is preferably flat in shape. The fold of the 
base section can in this case be made, for example, by making in the plastic sheet a 
groove by thinning. 

One embodiment of the invention and its functioning are described below in 
greater detail, with reference to Figures 1-4. 

Figure 1 depicts the port assembly as seen from the side. 

Figure 2 depicts the port assembly as seen from above. 

Figure 3 is a cross-sectional representation of the port assembly, through the 

administration port. 

Figure 4 is a cross-sectional representation of the port assembly, through the 
medicament-adding port. 

Figure 1 shows the port assembly as seen from the side. To the flat base 
section (1), the lower surface of which is intended for being secured to the wall 
membrane of an infusion fluid bag, there adjoin an administration port. (2) and a 
medicament-adding port (3), each of which is made up of a tubular element (4) and 
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(5). Also seen in the base is a thinned-out groove, which constitutes the fold (6) of 
the base section. The fold divides the base section into two halves which can fold 
against each other. The tubular elements of the administration port and the 
medicament-adding port end in twist-off closure caps (7), which are detached 
before the ports are used. Figure 2 shows the port assembly as seen from above. 

Figure 3 is a cross-sectional representation of the port assembly, through 
the administration port. The figure shows that the lower end of the tubular element 
(4) of the administration port adjoins the base section (1), forming a channel (8) 
which is in direct contact with the wall of the infusion fluid bag. The upper end of the 
channel is closed with a closure cap (7) which will detach at a hermetic joint, i.e. a 
notch-like thinned area (9), when twisted, whereafter the cannula of an 
administration set can be inserted into the channel (8) for piercing the membrane of 
the infusion fluid bag. The channel is slightly conical, i.e. upwardly converging. In 
addition, the inner surface of the tubular element is equipped with a flange-like 
element, i.e. a sealing ring (10). This ensures that the cannula will be held in the 
channel by friction. The outer surface of the tubular element is equipped with three 
flanges, which will ensure a good finger grip at the time the cannula is being 
secured. The wall of the topmost portion (closest to the closure cap) of the tubular 
element is equipped with grooves (not visible in the figure) parallel to the 
longitudinal axis of the channel. These grooves will break, when necessary, if the 
cannula needs to be pushed deeper into the channel in order to pierce the 
membrane of the infusion fluid bag. The inner surface of the base section has 
ridges (11), which form an area which becomes fused to the membrane of the 
infusion fluid bag by ultrasound welding. The ridges are arranged in two pairs of 
rings, one ring in each half of the base section, and each ring being made up of at 
least two adjacent grooves, as is seen from Figure 2. The ridges (energy guides) 
have been designed in a manner which promotes the forming of a neat seam of a 
limited area between the port assembly and the bag membrane material. Thus 
there will not form explosively expanding air or moisture traps between the port 
assembly and the membrane material due to the heat of seaming during the 
seaming. 

Figure 4 is a cross-sectional representation of the port assembly, through 
the medicament-adding port. The lower end of the tubular element (5) of the 
medicament-adding port adjoins the base section (1), defining a channel (8) which 
is in direct contact with the wall of the infusion fluid bag. The upper end of the 
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channel is closed with a closure cap (7), which will detach at a hermetic joint, i.e. a 
notch-like thinned area (9), when twisted. The channel is divided into a lower 
portion (12) and a smaller-diameter upper portion (13), the two portions being 
separated by a narrowing (14). A sealing piece (15) made of natural rubber is fitted 
in the space which is defined by the upper portion of the channel and a ringlike 
socket (18) adjoining the narrowing (14) and extending in the direction of the lower 
portion of the channel. The sealing piece is locked in place by a projection (16) on 
the inner surface of the socket and the narrowing (17) of the upper portion of the 
channel, the narrowing adjoining the notch-like thinned area. The projection (16) 
allows the sealing piece to be pushed into place but prevents the sealing piece 
from detaching from the socket. When a medicament is added, the closure cap is 
first detached by twisting, whereafter the needle of an injection syringe containing 
the medicament is inserted through the sealing piece for piercing the membrane of 
the infusion fluid bag. The sealing piece prevents the leakage of the infusion fluid 
and the access of microbes into the bag after the injection. 

The base of the assembly can be prepared in a casting machine in one 
step as a single-part unit. The medicament-adding port and the administration port 
are on the same base. During transport, handling by machine, and ultrasound 
securing it is preferable that the welding surface of the port assembly is in its flat 
orientation. 
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Claims 



1 . A port assembly intended for being secured to the wall membrane of an 
infusion fluid bag, characterized in that it comprises a base section (1) securable 
to the wall membrane, an administration port (2) and a medicament-adding port (3), 
both of which adjoin the base section, and a fold (4) of the base section which 
divides the base section into two halves so that the administration port and the 
medicament-adding port each adjoins a different half of the base and which allows 
the halves to fold against each other. 

2. A port assembly according to Claim 1 , characterized in that when it is 
secured to the infusion fluid bag the fold (4) and the bottom fold of the empty bag 
are in register. 

3. A port assembly according to Claim 1 or 2, characterized in that the 
upper ends of the administration port and the medicament-adding port are each 
covered by a closure element (7), preferably a closure cap which can be removed 
by twisting. 

4. A port assembly according to any of Claims 1-3, characterized in that 
the medicament-adding port is equipped with a self-closing sealing piece (15) 
through which an injection needle is pushed when medicaments are introduced 
into the infusion fluid container. 

5. A port assembly according to any of Claims 1-4, characterized in that 
the base section is flat in shape. 

6. A port assembly according to any of Claims 1-5, characterized in that 
the inner surface of the base section is equipped with ridges (11) which form an 
area which will become fused to the membrane of the infusion fluid bag by ultra- 
sound welding. 

7. A port assembly according to any of Claims 1 -6, characterized in that 
the fold of the base section is a groove made by thinning the base material. 

8. A port assembly according to any of Claims 1-7, characterized in that 
the administration port is suitable for receiving means, such as the cannula of an 
administration set, for administering the fluid contained in the bag, via an 
administration set, into the patient. 

9. A port assembly according to any of Claims 1-8, characterized in that 
the medicament-adding port is suitable for receiving means, such as an injection 
needle, for adding medicaments, usually medicament solutions, to the fluid con- 
tained in the bag. 

1 0. A port assembly according to Claim 8, characterized in that the 
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administration port is a cylindrical or tubular element (4) the lower end of which 
adjo.ns the base section of the port assembly, defining a channel (8) which is in 
direct contact with the wall of the infusion fluid bag. 

1 1 . A port assembly according to Claim 4, characterized in that the 
medicament-adding port is a cylindrical or tubular element (5) the lower end of 
wh.ch adjoins the base section of the port assembly, defining a channel (8) which is 
in direct contact with the wall of the infusion fluid bag. 

12. A port assembly according to Claim 10, characterized in that the 
sealing piece (15) is fitted at the upper end of the medicament-adding port in a 
socket (18) which holds it mechanically in place in the channel 
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FIG. 4 
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